Neurofilament phosphorylation and disruption: a possible mechanism of chronic aluminium toxicity in Wistar rats.
The present study was designed to investigate the possible effects of chronic aluminium exposure on neurofilament phosphorylation and its subsequent disruption in various regions of the rat brain. An intra-gastric dose of aluminium (10mg/kg bw for 12 weeks) resulted in a marked enhancement of Ca2+/CaM dependent protein kinase activity as compared to cAMP dependent protein kinase. The levels of phosphoprotein phosphatase were found to be significantly depleted only in the cerebral cortex. After in vitro phosphorylation using [32gamma-P] ATP, various proteins were resolved on one-dimensional 8% SDS-PAGE, stained with Coomassie Blue and autoradiographed. The amount of 32P-incorporated was quantified using ADOPE PHOTOSHOP (7.0). The 200 kDa neurofilament protein was identified using immunoblotting. Finally, the extent of phosphorylation induced neurofilamentous damage was assessed using immunocytochemical studies. The cytoskeletal proteins were found to be aggregated and disrupted in all the three neuronal regions following 12 weeks of aluminium treatment. This study lends further support to the possible role of aluminium as a potent neurotoxic agent and in the etiopathogenisis of various neurodegenerative diseases.